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INTRODUCTION 

The Copyright la ibis document belongs to NTT Technologies, Ltd. (hereinafter called ■NTT’) . No pari of 
ibis document will be used, reproduced or copied ■without prior written consent of NIT. 

NIT does and will not assume any liability for infringement of pateots , copyrights or other miellectaai 
property rL&ht-s of any third party arising out of or to connection with. application of the products described 
herein except for that directly artributahie to mechanisms and workmanship ibereof. No License . express or 
implied, is granted under any patent, copyright or other intellectual property right of NIT. 

Some electronic products would fail or malfunction at a certain rate. In spice of every effort to enhance 
reliability of products by NIT, the possibility of failures and malfunction might not be avoided entirely. To 
prevent the risks of damage to death, human bodily injury or other property arising out thereof or in 
connection there mi, each customer is required ro lake sufficient measures- in it safety designs and plans 
including, but not limited to. redundant system, fire-containment and anti-failure. 

The products ate classified into three grades: "Stndni”, 'Special", and ' Specific" 

Each quality grade is designed for applications described below. Any customer who intends In use a 
product for application other than "hat of Standard is required to contact an NXT sales representative in 
advance. 

The Standard: Applications as any failure , malfunction or error of the products are tree mom auy damage 
to death, human bodily injury or other property (Products Safety Issue] and not related the safety of ie 
public (Social Issnes), like general electric devices. 

Examples: Office equipment, audio and usual equipment, co mmuni cation equipment, test and 
measurement equipment, personal electronic equipment, home- electronic appliances, car 
navigation system (with no vehicle control functions), seat entertainment monitor for vehicles 
and airplanes, fish, finder (except marine radar integrated type). PD A, etc. 


The Special: Applications as any failure, malfuncnon or error of the products might dneedy cause any 
damage ra death , human bodily injury or other property (Products Safety Issue) and the safety of the public 
(Social Issues) and required high level reliability' by conventional wisdom. 

Examples: Vehdcle.train.'ship control system, traffic signals system, traffic information control sysfcm, zdr 
traffic control system, singenVoperaTton equipment monitor, disaswrienme fa eve dzl on syssfcm, 
etc. 


The Specific: Applications as any failure, malfunction or error of the products might severe cause any 
damage to death , human bodily injury ar other property (Products Safety Issue) and the safety of the public 
(SrBcial Issues) and. developed, designed and manufactured in accordance with the standards or quality 
assurance program designated by the customer who requires extremely high level .reliability and quality. 
Examples. Aerospace system (except scat entertainment monitor), nuclear control system, life support 
system, etc. 


The quality grade of this product is the " Standard 1 unless otherwise specified in this document. 
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1. OITLKE 

1 1 STRUCTURE AND PRINCIPLE 

Cokt LCD module XL1027dEC30-34D is composed of the amorphous silken thin aizn trams lsioi 
liquid crystal display (frSi TFT LCD) pane] structure with driver LSIs foe drkiq the TFT (Tam Film 
Transistor] array and a backlight , 

The a-Si TFT LCD panel stricture is injected liquid crystal material imo a narrow gap between die 
TFT array glass substrate and a rairr-fUirr glass substrate 

Colct (Red, Green. Blue) data signals Seen a host system (e g. signal generator, etc.) are modulated 
into best form far active matrix, system by a signal processing board, and sad to the drive: LSIs which 
drive the iniM iwt TFT arrays. 

The 111 array as an elec no-optica] switch regulates me amount of nansmicted hghr from the 
backlight assembly, when Lt is controlled lb}' data signals. Color Linages are created by legnLating die 
amount of transmitted light through the TFT array of red, green and Mue dots. 


12 APPHCAJIQN 


+ For industrial use 
1J FEATURES 

* Long life I FTi backlight type 

* ffioh Luminance 

* High contrast 

* Wide viewing angle 

* Fast re s prase rime 

* LVDS interface 

* Reversible-scan direction 

+ Selectable LVDS input map 

* Small footprint 

* Replaceable Lamp h older for backlight 

* Acquisition product far ULfi0950-l/CSA C322 Ko .6095^1-02 (File number E17C<:32> 

* Compliant with the European RoHS directive (2011 '65. EL") 
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2. GENERAL SPECIFICATIONS 


Display area 

30+128 (ED x 228.096 (V} miu 

Diagonal size of display 

33cm (15.0 inches} 

Drive system 

a-Si TFT active ruarriE 

Display color 

16,777.216 calms <ttii+FRC) 

Fuel 

1 ,CG4 Qff * 76£ (V) pixels 

Pixel arrangement 

RGB (Red dot. Green dat, Blue dot) vertical stipe 

Dor pitch 

0jM9(H>«0J97(V)moi 

Fixe 1 pitch 

0.297 (H) x U.297 (V) mm 

Module sire 

3265 (W) >:2535 CH) « 115 (D) iuiu rtypj 

Weight 

970£ Ct^ip ^ 

Contrast ratio 

600:1 (typ.) 

Tfemf angle 

Ar the contrast ratio Zl fl.J 

* Hmizontal: Right side 30=- (lyp.),Left side SO= (typ.) 

* Vertical: Up side SC r= (typO. Doivn side S0 D (typ.) 

Designed viewing direction 

DFS temdnsl= Low or Open: Norma! scar, 

* Viewing direction Trithotir image reversal: Up side (12 a'clocki 

* Viewing direcnon wilb coanrasr peak Botch side ( 6 o'clock) 

* Viewing angle with optimum grayscale f-p.2.2): N'onnal aids 

(perpendicular} 

Polarizer surface 

Antiglare 

Polarizer pencil-hardness 

3H [mm.) [by IIS K5600] 

Color gamut 

At LCD panel center 
50 & (n?p.J [against XTSC col 01 space] 

Response time 

Ton+Taff(lQ%*—t 90%) 
ISrus (typ) 

Luminance 

Ar JL= oOTplA i One circuit 
WOc&m 1 (typ.) 

Signal system. 

LVBS lpart 

(Receiver: Equivalent of THC6jLVDES4B,TI3uie Electronics Inc) 
[S-tit .digital signals for data of RGB eoLots, Dot clock (CLK). 
Data enable (BE)] 

Po-hct supphi voltage 

LCD panel signal processing hoard: .3 JV 

Bachtghi 

LED Backlight type: 

Replaceable part 

* Lamp balder set: Type No.: 150153336 J 

f Recommended LED Driver board (Opnan) 

* LED Driver board: Type Mo.:150Fffl&2F 

L * Cctrespondina wiring harness: TVpe Vo. 35OCBIJ02 J 

fairer consumption 

Ar IL= 50mA : One circuit. Checkered fag pattern 
y. 3 W (typ .) 
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3. BLOCK DIAGRAM 

Host ^ LCD module (Rraduc t) 



Natel: Relation-; iMtiwo GKD (Sl^iuJ £ round) and FG (Fame troundj m the LCD module is as 


foil SITS. 


tiMS-FG 


ConiKKUd 


KateZ: GJ3D andFG ton be- oantieeled. to nisiomei equipment's gioaud. and it is recommended that 
GMD and FGaee eoanectedtsccdiei Lncunomei eqaLpoKnt, 
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Nabe3: Detail of brckligiu 


3 
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i. DETAILED SPECIFIC ATIDNS 
4.1 MECHANICAL SPECIFICATIONS 


.Fnrameter 

SpcdABtiaa 

UhI 

M dult 'ue 

31*15 ± lii rWl * 253,5 ±05 HHi * l] 5 ± 0.5 time. [Dl 

Natei 

mm 

Dis pliy zkl 

3L4. t2S; (Hj >: mi'3$fi rVi 

!■■■■:* L 

mm 

Wright 

WUCtyp. 1 , I.CdOimajLi 



Hotel: See r 8. OUTLINE DRAWINGS' 


42 ABSOLUTE MAXIMUM RATINGS 


ParankSer 

Symbol 

Ruing 

Unit 

Renata 

h>w«r supply TciTigp 

LCD panel pj.i.naJ pMcensi::,^ hoare 

VOC 

■tU to +4.0 

V 

* 

Input ictuge fee 

HJILils 

JXfipliy senui 
Motel 

VD 

jfldtoVCCtOd 

V 

1 uncuun ^t ruh- 

Nnte2 

VF 

UKtlLitU 

Pcru-ml ciiirem 

IL 

tti 

mA 

per cue tire me 

&tccage Lenptrjjur? 

Th 


•c 

- 

■Lpenmng Tonp«siun! 

Pick suit ace 

TbpF 

-Kito+TCl 

m C 

hfcid 

Real irun'ace 

TopR 

-2fil»4 , 70 

■c 

tk«4 

SvHju - ! e humiiiiTy 
Muted 

KJH 


% 

Ta£4fJflC 

££5 

% 

*<lk£ 3CC 

£55 

% 

50 eTaieCC 

£3* 

% 

ea t:Ta£1trt 

Abwluie hunudiTY 
Notrf 

AH 

£TQ 

Noted 

P'm' 

Ta> "KTC 

UpKTfflng ihICtM 

- 

£5,iC0 

m 

-2<rciTi£?urr:- 

Sicca ge- aJurude 

- 

£ L3.0LU 

m 

-3tfC5Ti£fltfC 


Hotel: DO+, 1 -, Dl+i 1 -, E2-P-, D3+/-, CLK+. 1 '- 
Hotel: MSUDF5 

Hotel: Me, timed at ceotei of LCD pao-el surface C melodies sdfctacaQ 

HateA: Mea-imed. at scoter of LCD module': rear itiield surface viecbdiiij self -heat) 

Hote5: No c-ondcnsflELoe 

Hate 6: Wbhi anaoimi: it Ta= 7C ,: C and. RH= 
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4J ELECTHC.^ CHARACTERISTICS 


4.3.1 LCD piffijcl sigimJ processing twand 


(Ta=25=Q 


l-’anirrititr 

Symbol 

mm. 

iyp- 

m hs. 

LI Bit 

•Recruits 

Hnwtr supply ufiiagp 

VCC 

10 

jj 

3.(i 

V 

- 

Ptowcr supply current 

[CC 

- 

Note] 

TOO 

hiotel 

□iA 

jivcc>ajv 

Htrriitssitli npple foliage 

VRP 

- 

- 

too 

m.Vp-p 

for VCC 

L'J'fiTtriiijJ in pm ihrediictd 
vattajpB ftw l.VJJti rearrer 


VTH 

- 

- 

*HB 

mV 

JI VCM- L.iV 
Note! 

Law 

VTL 

.|00 

- 

- 

mV 

it-put vohage stmelj fry i .v Lei Keener 

VI 

0 

- 

14 

V 

- 

1 fQ rat n t 

KT 

- 

IL* 

- 

n 

- 

input voltage rar 
MlLiM J3H3 sjjeliI; 


VFH 

10 

- 

vcc 

V 

- 

Law 

VRL 

0 

- 

aa 

V 

Input current for 
MS.!. isii DPS 9 jails 

Hi** 

[PH 

- 

- 

xm 

J/l 

- 

Law 

IFL 

-SB 

- 

- 

aA 


Motel: 

Note2: 

Nate3: 


Chestered flag pats-m [brEIAJ ED- 2522] 


PartKn far ruasimm eone ot 
■Common. mod* Toltige far LVDS receiver 
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4. 3 .2 EacLkEbtLsup 


<Ts= -5 : C. Note] , Nor], Nac3) 


Kir amtae- 

aymbisl 

■uil 

fyp 

mu 

Unit 

Ktmircj 

h-oru ard Ostw 

[L 

- 

& \ 

55 

mA 

- 

Kira-iini VbtLige 

VL 

23.9 

27 a 

iii.i 

V 

Twp^CTC 

as LL- ab mAi' Line circiiR 

214: 

- 

- 

V 

TWTtft 

si EL- 5b mA-' One cjrcun 

- 

- 

ji.'M 

V 

T*- -MM 

an EL- 5b mA-' One ciitun 

- 

- 

33.2] 

V 

as LL- 55 mAi' CJne cimun 


Natel: Please drive with constant cuneni. 

Notel: The above spediiccmns are for cac LED circuit of the backlighr. 

Note3: The Liu njiup ce uruiVirmity may be dayd depending on the current variation between 6 


cucims. C is RcoiaitKufod thar [he cuneot value dUXerenct among circuits be k-ss maa 5%. 
4.3.3 Power supply voltage tipple 


This prsduct weeks, even if the rippk voltage levels hr beyond the permissible values as following: 
the labile, but tbcie nhgin be noise an [he display image . 


Hwn ef supply ixiuge 

Ripple v lLiit NmcI 

i M-M'ur: at mpuL vernunal ti f-.-u-tr supply] 

Unit 

VCO 

33 V 

kUMi 

:mVp-p 


Natel: The permissible npple nitqe includes spike noise . 


4.3.4 Fuse 


Hiirameier 

Pwx 

Etaliag 

Hal Hi- J -Tifll 

rvETurk' 


aupptwr 

VO C 

KCiobDzaB 

KaMaYa ELECTRIC 
Ola, Lid 

2 j 0 a, 

4.0a 

hkriel 

32V 


Notel: The poire r supply capacity should be more then the fusing cutRnt If Lt is less than die fusing 
current, me fuse may no[ blow m a shon time, and then nasty smell, smoke and so on may 

DOCTJJ. 
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4.4 POWER SUPPLY VQLB-GE SEQUENCE 
4.4.1 LCD paid. signal processing ward 


ON OFF ON 



* These signals should be measured at the [frmm.il of lOCtn resLsiaDoe . 

Natel: Id terms of voltage variation [miUft drop) while VCC rising edge is below 3 JOfV, a protection 
meuit may weak. and [hen this product may not work. 

Note!: Display annals ?DC+-. Dl4»- r D2+L, D3-t/-, CLE+.-J and faucrioin. signal: (MEL. DPS) must 
be Low or High imped a ore, exclude [he IfflLID penod (See above sequence diagiamj, id 
mde: to avoid that internal riieitit is damaged 

If same of display and funenen signals of ihds paoduet .ire eut while this product is working, 
even if the SLgiinl input to d once again, it might not worn normally. YGC should be cut when 
the display and. time don signals are stopped 


4.4.2 1 .FT) driver board 


Note! 


Display signals, 
Pined on. signals 


Note] 


LED backlight: ON 



Natel: These are the display and runenon signals far LCD pane] signal processing board. 

Note!: The backlight should be tamed on wit hin the valid period of display and funenon signals, in 
order to avoid unstable data display. 
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ij CONNECTIONS AND FUNCTION'S FOR INTERFACE PK5 
4.5.] LCD panel signal processing beard 

GN1 swkrt CLCD mxMe side): DF14H-20P-125H (ffiioor Hectic Co., Ltd. CHES3) 

MSE240410HE (SIN SHENG TERMINAL & MACHINE INC. i[STM» 


AdaptabLe pins: DF14-2DS-125C CH 

liiDse Etccic Co., Lid. (HRS)) 

tits No. 

Symbol 

Signal 

knnmrics 

1 

VCC 

Power supply 

Hotel 

1 

YOC 

i 

GHD 

Growl 

Heal 

4 

GHD 

i 

IltL 

hid data 

Hoa3 

6 

130* 

7 

GHD 

Ground. 

Heal 

a 

Dl- 

hid dau 

Hca2 

$ 

1314 

i* 

GHD 

Ground 

Heal 

ii 

13d- 

hid iluia 

Hoa3 

ii 

Di+ 

IS 

GHD 

Ground 

Heal 

14 

cut 

hid clfltfc 

Heal 

IS 

CLK* 

16 

GHD 

Ground. 

Heal 

17 

M- 

hid data 

Hoad 

1* 

DJ* 

!•& 

I3K- 

S^lKuon of scan dinetimn 

High: Ka ene *ctn 

UHVorOpen: NtxmaJ staa Naur, N«*S 

iO 

dtSL 

S^ltccon of J.VJSft - 1 ri p Li : nap 

High: Isp^a. emp 

LowtwGpen input :rupE h«oa4* Noo3 


Natel: AH GtvD and YCC terminal; should be used without Daa-«3onjeet)ed lines 
Note 2: Twist pair wires with lOftn (Ghaiactm-sdc inujedancej should be used between LCD panel 
signal processing /board and LVDS tans mite: 


Note!: See "4J8 SCANNING DIRECnONS". 

Noif4: See '4_:"_4 Connection berwwn receiver and rransmiiler for LVD5' 
Noted: Tins terminal ispulled-dowD in tie product (Puii-dnwn re-sisiance: 5QkQ) 
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4.5.2 EactlLEbtLsup 

CK2 plu£ (LCD iDDdult side): SMI ZB-SE55-TB (J.S.T.. Mir* Co., Ltd.) 

Adjptjtlc i&rbM: 5HR-12V-S CI.S.T. MfE.Co.,Lld.) 


Pin No. 

Symbol 

Signal 

Renucki 

1 

A] 

Anode: 1 

- 

2 

K1 

Cufcofcl 

- 

4 

Ai 

AHillk± 

- 

4 

K2 

cVA-.iO 

- 

i 

AJ, 

Aroded 

_ 

6 

K3 


- 

7 

A4 

Atode4 

- 

& 

K 4 

GubU 

- 

9 

AJ 

Anodei 

- 

10 

K3 

fjrth-^4 

- 

11 

A(i 

Anodes 

- 

12 

KDri 

Cufeode£ 

- 


4.5.3 ?osidoD^ of plug and social 


CN2 — 
Inw-it dincciM 


Rmi sdde 


12 

— ► 

1 


SLDQal pr rcc'.-siiig: band 
CN1 

I I 

20 1 

t 

fciKft dirccdoD 
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4.5.4 C o nnecti an be tween it cc i vei and nan-smitcr far LVDS 
(Li Input LYDS ruap A (MSL: "Hijh') 

Hart l 


Msle2 

(Li 

FLi 

R4 

FLi 

Rd 

R7 

□E 

(i.3 

04 

m 

(* 

07 

FLi 

F0 

R4 

FLi 

Rti 

Ft? 

tfclb4 

■;.-U:4 

BE 

FUF 

RL 

m 

at 

fh 

RL 

N*4 

ax 

vac 

(3KD 
Ct*i 
MS-] lKi|h| 


TAO 


TAJ 


TA2 


TU 


TaA 

TA- 

TAJ 

TA* 

TA6 

TR- 

TBO 

TR* 

TEH 


tb: 

TC- 

TBJ 

TO- 

TPr+ 


TBS 

tax- 

TEfi 

tax* 

TDD 

TB- 

TCI 

TD* 

TD1 


TO 


TC4 


TT.3 


TCfi 


TCfl 


TDl 


TCH 


TOO 

(3KD 

1T:4 


TDi 


TDS. 


ax IK 



> : j=: ;0 j 


hrfrie.1 


» n 


].VDS LrvibdiDrT 
MutJ 


LCD module (fraduct) 


, 

vac 

2 

vac 

.1 

(3KB 

4. 

GNB 

5 

no- 


no* 

7 

(3KB 

£ 

BJ- 

9 

bj* 

10 

(3KB 

LL 

B£- 

12 

D4*. 

13 

(3 KB 

14 

ax- 

IJ 

ax* 

16 

(3KB 

17 

111- 

IS 

133* 

IS 

OPS 

20 

MSL. 


c;i 


BA- 
RB - 
RB- 

ftC- 

■RC+ 

Rat 

Rat 

RB- 

RJm- 


RndRibrLVD& 

TcuJvulaLi c«r 
TBOS3IYDFMB 


— F.ipnJ 


(MB 


vac i 


DPS M5J. 


C .CT> i itIh-ILt 


] aZT 1 piio. >i gzjd piKmnig IhurJ 


Kaiel: Recommended hnaib: THCdSLTOMBJR. CTHine Electrooiei Inc j oi etpsrrakaii 
Hot2: LSB (Lej.it Significant Bit) - P.0, GO , BO MSB (Mart Significant Bn) - E7. G7, B7 
Kate 3: Twin pan wires with ICOfl (Qi mete time uupedance) should be used between LCD panel 
signd processing board and LYDS transmitier. 

Kate4: Inpci ngMis la TC4, TC5 and TDG are not used inside die product, but da not keep TC4, TC5 
and TD6 open, to avoid noise piobk-m 
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(2) Input LYDS map 3 £MSL: ’Lgiv ar -Open") 

Host I LCD module deduct) 


- M- 



Notel: Recommended naaismirter: DSMCiSj (National Semiconductor} m equivalent 
Note!: LSB (Least SLgm&cam Bit) - RD, GO , BO MSB Most Si&DificaDt Bui - R7. G7, B7 
Nate3: Twisi pan trues srith ICOfl (GiarartetEtie uupedance} should be- used betfreen LCD panel 
signal processing board and LVD5 transmitier. 

Naie4: Input signals id TXIN24 and TNIK25 are not used inside die product, boil do not la- cp TXK24 
and TXIS'15 open to avoid noise problem. 


□ rtTAa-EErCQO-FP-'SE? 160- BdltWl) 


15 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




@ Global LCD Panel Exchange Center 


www.panelook. com 




NLT Technologies, Ltd. nli0276BC30-34D 

4 a DISPLAY CdLOPi ANTI INPUT DALA SIGNALS 


This product cod display in cqaLvaioni to Id., 777 ,216 rotors in 256 giay scales. Also the icLation 
between display calms and input dsia ngnals- is as the following table . 
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4 .7 DISPLAY POSITIONS 


The foLlosnng cable is dif r mrdnutes pei pacl (See "4..S SCANNING DEELEL'i iOS’S' j . 
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GE l. Y) 

•ft 4 4 

C| X, Yfc 

•ft 4 ft 

QC1422, Yi 

Guttd. Yi 

■ft 

•ft 

■ 

4 

4 

4 

4 

* 

-ft 

-ft W -I 

4 

-ft 4 ft 

4 

4 

•ft 

■ft 

1 

4 

4 

4 

4 

Q( 4766) 

G( 1,766) 

-ft * -I 

Q( X, 766) 

-ft 4 ft 

Gt 1 422, 766) 

G( 1423, 766) 

Q( 4767) 

Q[ 1,767) 

■ft ■ 4 

Q[ X, 767) 

-ft 4 ft 

QC 1611, 767) 

0(1423,767) 


4 .£ SCANNING DIRECTIONS 


The folio fring figures are seen fram a froni view. Also me arrow shows the dbeetionof scan. 



CN2 


Note I 


Figure] . NoramJ scan, (DPS: Low ht Open) 


Korel 

CN2 

Figured. Reverse srm (DPS: High) 


cine* 

thHlOa.l. TST) 


_ CfLttB.Cl* 
4 T>&,T67) 


XT (NO 


en>, r wT:i 
hm nin. Ol 


crLau,w7> 

' Did 01 


Natel: Meaning of C (X„ Y) and D (X, Y) 

C C£ r V): The c-Boidmaies of oe display position (See "4.7 DISPLAY POSITIONS'.) 
D (X., YS: Tie data number of input signal for LCD panel sag till psoce-ssing baud 
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45 EvPTJT SIGNAL TIMINGS 
4.P.] Oullizu of inp-jr dgozltutimDs 


• HDiuoDtaJ ;L£Dai 
Kotel 


DE CUau trutte) 


Luplay period 


* Vexticd] a LE; Dili 
Kotsl 


IX: [QMa t-jhlty 


Display penodi 


!Hbriji»ilil ilii^iiiH isTriid jlJkLi 



t 


1 


■S-* 


Vcrbcd db|ibi% |EriihI ILi-ii 



* 


7dS 


Nbtei 


N'oEcl This diagram indicates virTua] signal for see up to ciniiDg . 
N’ote-2: See "4LQ 3 Inpu< agnail tuning chart' for DimKiadtm sf pulse 
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4. P.2 Timmc cnmaeteristics 


Osotel, Kote 2 , Note*) 
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Katel: Definittan or parameters is as follows, 
tc— lCL£,th= 1B.V1=L it* 


Kate 2: See tbe data sheet of LYD5 transmitter. 

Kate 3 : Verticil cycle tjtT) shouLd be specified ki integral multiple of Horizontal cycle . 
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4.S.3 Ttipir sL&dsiI dnmi& tiLut 
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4 10 OPTICS 

4.10.1 ilpdc-ai ac te-ris □ c s 
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Notel: Tlhesc arc Ldrin] dtaractcristi'E's. 

No tel: MrasuKcnentt'oiidiiLDiis are as follows. 


T.i= 25=C. VCC= 3.3V. IL= 50mA / Out circim, Display mode-: XGA. HeeizHotal cycle= 
iy-441 JO kHz . Vertical cyek- l/dOOHr, DPS=Lo^ oi Open: Normal scan 

Optical ebaractenstics are measLur-d. at luminance sanuaticci after 20[umute: frccD wadriii^ 
the piDdurt, in. tiie da it jmdi. Also measirnDHil methods aae as follows . 




Katel: See ’4.10 J Definition of contrast ratio". 

X'ck 4: See "4.10 J Definition onmnLnanjCf uiiifonuiiy 
Ko1e 5: These cooidinait' are found od CIE 193 1 diromaucity diatram. 
Natefe: Product surface icoiperaTure: Top F= 32 “C 
Note?: See ’4J0J Definition of response tunes". 

NafcB: See ’4 JGJ Definition of Yiesnn£ angler . 
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4.102 Definitianaf eannas: ratia 


The coEtrast ratio is calculated byusuL& he following Famuli. 


Contrast ratio (CE) = 


luminance of white screen 
LiuuiaaDce of Mark sceco 


4.10.3 Definition of lutnuiznee uruformity 

The- Luminance nndfomity is calculated byusuiD following: formula. 

Mjn nni m LlOlOaDCC from ® ® © 


' jnmance untie mi tv 1 (LILT — 


Mirimm lunimance from ® t® ® 


Tie Luminance is measured, at near die 5 paints shown below. 

ii=: 

JB+ 

*40 

4.10.4 Definition of Espouse tunes 
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Response rune is tneasuted, tbe luminance changes from "white’ to ' black', or ’black’ to ’whire’ 
on the same scecd paint, by pb at o- detector. Toe is die dree it takes the luminance change from 
PQ^i. daitxi to 10%. .Also Toff is the time it takes the luminance change from. 10% up ta 9 0% (See 
the following diagram.). 


Pi’ll Lc 


RjlL 



4.10.5 Definrhon of rawing: angles 


SrcnuJ mi i.Pctj icimii luIat I 
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5. ESTIMATED LUMINANCE LIFETIME 

Inc Imunancs lifetime L; the oik- from mi.— aI l namM acc re naif dirmiD ante 
This lifetime b rbe estimated value, and if doc guarantee value. 


OjtutmiH] 

j--xirm.iec.umi nance 
I'Lile liEne expetwiev 1 
Note], hioeeZ, LMct£S 

Unit 

1 Fn 

e-:en:.eiK£iv i'-Mi'y 

S5T i A cii bmu itrii pe-rac u re ehe-producij 

C ■*.>n:inui;«f operai»a, 3L- XcnA." 3ee eirciuc 

TOjOtO 

b 

TflFC (fuefiit temps rar:a£ ji screen center) 
(V'Ikmumi; coenLA: 3L- sraA.'lfcs circuit 

ttOjDCPO 

b 


Naiel: Lift time dpeciaDr 7 is me-an dire to halfJmimaDix 

Note!: Estimated, Lumininiee lifetime is hoc the value far LCD module out the value fw LED 
elemental; substance. 

Nate 3: B 7 amtiien: scnpcrancf. the lifetime cLiuge: pErtiruLady Especially, in case the pioducc 
•wurJss under nigh icmpercmre envimoiueut, die life time becomes short. 
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6. RF.T.TA KTT.nrV TESTS 


Tea lkci'i 

Candid c» 

Jiid^ratesi None] 

JHiib. w.Tuerjrr* and humidity 
KlperaEort) 

© Display dau is black 


I4ig h THTipKauns 
i Mperacon; 

© W±}*lC,3«iiiiiiii 
© Display data is black 


l-jsai cycle 
[C^e-tautcnS 

© -M±a!CI..lHour 
'Ifl±a.TC..Jbnui 

© 5Ac JlClfcS, Jldt 

© Display diu is, black 


Tbeenul short 
I'Nca coeracon) 

© .2U±3 , C...aLwimints 
Sfl ± a-TC. . Jdimnuies 
© KV'tyrles, 1 hour,’.: vc It 
© Temperamre irari - 1 1 . n acne is v. ill n S 
mieMca 

No display rTulluncurms 

BSD 

I'DoeraEnn) 

© l5ApF, l5rta±lt*V 
© iJ places cfoi pond, surface NnieCi 
© Id urates E each pi a:* 1 : ar 1 sec miin.il 


Dud 

UlperaEonj 

© Sample duu So. IMbs Jl S-/&9CM } 
© li i« ends stir 
© & nates reseat at L Hour interval 


Vibnunn 
i f -ce ric.'n 

© 1 to 1 litUr, iI/T&bN 1 

© 1 miauii'tycle 

© X,Y. 2 direcnocs 
© 5(1 urates each direction 

Mo display malfuucuciis 
Mo physical denudes 

hfechMiica] shrck 
i Nee operannit; 

© SMmj’i 1 , lime 
© ±X, ±V, ±£ dLracunns 
© Curates each direcucra 

L»w presr-'irt 

i Spe rm on 

© dSikPa^iiuvaJeffl ioalimide5,l0CkJi| 

© -2LVC±S'G...24 Hours 
© WC±S"C.-.i4 Hours 

Mo display nulftmoucTC 

ftkvn-operaiiftn 

© IhfcHa :Jx'^i'aleniirtalLn>Je L 3 tOxny 
© -2LrL±l"€. . .24 hfur- 
© SQ"CJ3"C...24 Hours 


Natel: Ed splay and appediamce art checks! inudcT emiranciKira] caadirioDE equivalent to the 


inspection c ondiitoD: Df defect entnin. 
Note!: Sec the failoTorng: S.g'are disduioe pom's. 
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7. PRECAUTIONS 

7 .1 MEANING OF CAUTION SIGNS 

The- following cannon signs have verv important meaning B* sure to read r 72 CAUTIONS" and 
"73 ATTE NTIONS". 

This- sign has tbe mr yniu p dui a*™ pill be injured by personnel ar the product 
ml sustain a damage, if customer ha: wrong operauans. 

A This sign has die rue.aning that customer will be iniured by persoctne] , if customer has 
wrong operations , 


72 CAUTIONS 

~ A\ 

♦ Do not shock and press due LCD panel and the backlight! Here is a danger of breaking . 
because they are nude of glass. ( Shock: Equal lo or no greater than HHql s 1 and equal 
to or nn pjoaler than 11ms, Pressure: Equal to or no greater than IS _d \ (f ltimru jjigii 


73 ATTENTIONS 
7.3.] Handling of die product 

[T] Take hold of both ends without touching the circuit board when the product (LCD module} is 
picked up farm tuner packing be® lo avoid broken dawn or nhsadjustmem, because of stress to 
mounting parts ou the circuit board 

© When the product is put an tbe tabic temporarily display surface must be placed downward. 

© When handling tbe product, take the measures of electrostatic discharge with such as earth baud, 
ionic shower and :o od, because die product may be damaged by electrostatic 

® The torque for product mounting screws must never esceed 0343Niu Higher torque nhgbt result 
in distarhcci of the bezel. And, tbe lengii of picduct mounting screws must be 2 2.5mm. 

© The product must be installed using mounting boles without umine stress such as bend: or twist 
(Bee outline drawings}. And do out add 'undue stress lo any pom dp (such as bezel :1 at area} Bends 
ar twist described above and undue stress in any portion may cause display mura. 

© Da not press or rub ou the sensitive product surface. Whet} cleaning the panel surface, wipe ii with 
a soft dry cloth. 

© Da not connect or disconnect tbe interface connectors while the product is working 

© When handling ±e product, use of on original protection sheet on the product surface (polarizer) is 
recommended for protection of product surface. Adhesive type protection sheet may change color 
or characteristics of the polarizer. 

© Usually liquid crystals dent Leak through the breakage of glasses because of the surface tension of 
thin layer and the coo: unction of LCD panel But, if you contact with liquid crystal for tbe worst, 
plea se wash it out with soap. 
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7.3.2 Environment 

3 Da not operate or stone lh high temperarare. high humidity, dewdrop atmosphere or corronve 
gases . Keep the product in packing bon. with antistatic poach m room re mpeiarure to avoid. dusts 
and sunlight, when storing the product 

© In order to prevent dew condensation occurring by temperature difference , the pi store packing 
box should be opened after enough time being left under toe environment of on unpacking room. 
Evaluate the leaving time sufficiently because a situation of dew condensation occurring is 
changed by [he environmental temperature and humidity. Gtecammended leaving nme: ti horn: or 
more mih packing state) 

© Da not operate to high magnetic field Circuit boards may be- broken down by Lt. 

© This product is not designed as radianon hardened. 

7.3.3 Characueiisties 


Tbe fallowing iicous axe neither defects but failures. 

© Characteristics of the LCD f such, as response time, ftnmmnce , color uniformly and sa anJ may be 
changed depending on ambient tempera sure. If tbe producl is scored under condinon of loir 
temperature far a long nme-. it may cause display mura. to dtis case, [he product should be 
operated after enough tuue being kft under condinon of operating temperature . 

© Display mom , flicker, vertical seam or small spot may be observed depending on display patterns , 

© Da not display a fated pattern for a long time because it may cause image sticking , Use a screen 
saver, if the fused patera is displayed on the screen 

© The display color may be changed depending on viewing angLe because of the use of condenser 
sheet in the backlight. 

© Optica] characteristics may be changed depending on input signal timings 
7.3.4 Other 


3 

© 

© 

© 

© 


All OKD and VCC terminals should be used without any non-connectcd lines , 

Da not disassemble a product or adjust van able resistors. 

See 'KEPL.-’iCEMEiT kULNUAL FOR LA3 f£P HOLDER SET’, when replacing lamp holder set. 
Pack tbe product with original shipping package, to order ro avoid any damages during 
transpo nation, when ieruming die product to SILT for repair and so do. 

The infernal!. on of China E.oH j directive six hazardous substances or elements in this product is 
as follows. 


Cltiiu. Kohls dnwine fix hLurcciA sulwtiiw*. or tltmt":- 

1 jead 

EPb) 

Meiumy 

W ' 

lladmjum. 

itiJi 

j-ieui.akm 

Cluiofjiimn 

[Ct VU 

folxfacnniisaiacl 

ILphetTrf 

iPBCj 

ftrfybfonmnaied. 
HiWenvl Libers 
■ipyjjtj 

X 

o 

O 

O 

O 

O 


vutelt O: This indicates that toe poisonous or harmful material in ail toe homogeneous materials 
for this pan is equal or below toe limiration level af SFni363-20M standard 


regulation. 

X: This indicate; that toe poisonous or harmful material in all the ho mo gene art 
materials for this pan is above me hmitarion. level of SJ.TH363-20M standard 
regulation 
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